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Abstract--A complete similarity was found between the symmetrical configurations observed at regular 
intergrowth and at orientation of a floating body by capillary forces. 
Relying on experimental observations a conclusion is drawn: in stable equilibrium the symmetry 
elements of freely interacting systems coincide with each other as far as possible. Various phrasings for 
the Curie principle are collected. 
In the early thirties Shubnikov together with Shaskolskaya studied the regular intergrowth of 
potash alum crystals[l, 2]. They tabulated the theoretically possible types of regular intergrowth 
for crystals of dyakis dodecahedral m3 class (Fig. 1). 
The first (No. 1) case in Fig. 1 shows the intergrowth of two "enantiomorphous octahedron 
faces," for instance of (111) and (III) faces. The second and third cases show twins having the 
same form of parallel intergrowth. The cases 4-6 correspond to various types of spinel twinning, 
which can not be distinguished macroscopically from each other either. The further cases how the 
possible intergrowth of other faces. 
Shubnikov and Shaskolskaya investigated experimentally the 1-3, 4-6 and 11-14 cases, and 
proved their existence. 
Shubnikov and Shaskolskaya suspected that the regular intergrowth is due to the rotation of 
small dropping off crystals around the axis perpendicular to the contact plane of intergrowing 
crystals. 
Similar symmetrical configurations were observed in papers[3--4] investigating the orientation 
effect of capillary forces. A triangular metal plate floating by capillary forces on the surface of water 
in a triangular glass cell takes an equilibrium position for which the edges of the plate are parallel 
with the walls of the cell [Fig. 2(a)]. A similar phenomenon was observed in the case of a quadratic 
cell with quadratic metal plate [Fig. 2(b)]. Using rectangular glass cell and rectangular metal plate 
the equilibrium position was as in Fig. 2(c). A rectangular metal plate in a triangular glass cell 
oriented itself according to Fig. 2(d). The equilibrium position of a big rectangular plate in a 
quadratic ell is depicted in Fig. 2(e). In the above cases the surface of the water was convex at 
the edges of the metal plate and concave at the cell walls. If the water surface was convex both 
at the metal plate and at the cell walls, and if the displacement of the metal plate from the centre 
of the cell was prevented (for technical realization see Ref. [3]), the metal plate took equilibrium 
position like those in Figs 3(a) and (b). 
The regular intergrowth and the orientation effect of capillary forces are different phenomena 
of the nature but there is a great similarity in their symmetrical configurations. If the two interacting 
bodies (the two crystal faces in one case and the metal plate and the glass cell in the other case) 
had the same symmetry elements [Fig. 1, Nos 1-10, Fig. 2(a)-(c), Fig. 3(a)] the symmetry elements 
of the two bodies completely corresponded to each other. In Fig. 1, Nos 19-20 cases and Fig. 2(e) 
all symmetry elements (2 ram) of the inner rectangular body coincide with some symmetry elements 
of the quadratic body with the two-dimensional point group of 4 mm. In Fig. 1, Nos 11-18 cases 
as well as in Figs 2(d) and 3(b) one-one symmetry element (a mirror plane) of the bodies is 
common. Relying on these experimental observations of different kinds the following conclusion 
can be drawn: in stable equilibrium the symmetry elements of freely interacting systems coincide 
with each other as far as possible. 
In nature other examples can be found where interacting systems in equilibrium are placed 
symmetrically beside ach other. A ship riding at a buoy in wind takes a position, where her mirror 
plane is parallel with the direction of wind (Fig. 4). 
An electric dipole stands in equilibrium parallel with the electric field (Fig. 5). Both the electric 
field and the electric dipole have the same symmetry elements (o0m) and in equilibrium the 
symmetry elements of the electric field and the electric dipole completely coincide with each other. 
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Fig. 1. The regular intergrowth possibilities for alum crystals[l, 2]. 
A force has a symmetry of oom (Fig. 6). On the basis of the above conclusion it can be expected 
that in equilibrium these symmetry elements coincide with each other as much as possible. One 
coincidence is that all mirror planes coincide, which means that the forces are lying in one direction. 
The other possibility, that one mirror plane is common, which means that the three forces in 
equilibrium are in a plane. And really there is no equilibrium for three forces acting in different 
planes. 
The association of equilibrium with symmetry has long been noted. There are many statements 
similar to the above conclusion drawn from experimental observations. Curie wrote[5]: "It is the 
dissymmetry which creates the phenomenon." According to Jaeger[6] Mallard observed in relation 
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Fig. 2. Equilibrium positions of metal plates floating on the surface of water in glass cells. 
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Fig. 3. Equilibrium positions of metal plates floating 
on the surface of a liquid in cells. The surface of the 
liquid is convex both at the cell walls and at the edges 
of the plate. The translational motion of the plate is 
prevented. 
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Fig. 4. The equilibrium position of a ship riding at a buoy 
in wind. 
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Fig. 5. The equilibrium position of an electric 
dipole in an electric field. 
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Fig. 6. The equilibrium of three forces. 
to crystallization: "The tendency towards symmetry is one of the greatest law of the inorganic 
nature". Whyte[7] quotes statements of Math and Koehler: "There is no reason to be astonished 
that forms of equilibrium are often symmetrical" (E. Mach); "In an isolated process asymmetries 
disappear as a constant state is approached" (W. Koehler). Renaud[8] generalized the Curie 
principle the following way: "If a system changes in such a manner that the causes of its evolution 
are contained in itself, the number of transformations with respect o which it is invariant can only 
increase." Sellerio[9, 10] pointed out that: "The structural symmetry of an isolated system tends 
to increase." Whyte[7] assumed an axiom that "In all isolated processes ome three-dimensional 
structural asymmetry decreases." Shubnikov and Koptsik[ll] expressed their opinion in the 
following words: "The steady-state symmetry of isolated systems can only increase under the 
interaction". Recently Rosen[12] theoretically deduced a general theorem according to which "The 
degree of symmetry of a macrostate of stable equilibrium must be relatively high." 
The conclusion in the present work, i.e. in stable equilibrium the symmetry elements of freely 
interacting systems coincide with each other as far as possible, can be regarded as one phrasing 
of the Curie principle. 
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